1. A lighting apparatus for emitting white light comprising: 

a light source emitting radiation at from about 250 nm to 
about 550 nm; and 

a phosphor composition radiationally coupled to the light 
source. the phosphor composition comprising (Tbi-x-y-z- 
wYxGdyLu2Cew)3MrAls-rOi2+6. where M is selected from Sc, In, Ga, Zn, or 
Mg, and where 0<w^0.3. 0<x<1, 0^y<0.4. 0<2<1, 0^r<4.5, 4.5<s<6, 
and -1,5^5^1.5. 

2. The lighting apparatus of claim 1. wherein the light source is a 
semiconductor light emitting diode (LED) emitting radiation having a 
wavelength in the range of from about 350 to about 550 nm. 

3. The lighting apparatus of claim 2, wherein the LED comprises a nitride 
compound semiconductor represented by the formula IniGajAlkN, 
where 0^ i; 0<j, 0< K, and i + j + k = 1. 

4. The lighting apparatus of claim 1, wherein the light source is an organic 
emissive structure. 

5. The lighting apparatus of claim 1, wherein the phosphor composition is 
coated on the surface of the light source. 

6. The lighting apparatus of claim 1, further comprising an encapsulant 
surrounding the light source and the phosphor composition. 

7. The lighting apparatus of claim 1, wherein the phosphor composition is 
dispersed in the encapsulant. 

8. The lighting apparatus of claim 1. further comprising a reflector cup. 



9. The lighting apparatus of claim 1 , wherein said phosphor composition 
comprises (Tbo.57Ceo.o3Yo.2Gdo.2)3AU.90i2+s. 



10. The lighting apparatus of claim 1 , wherein said phosphor composition 
further comprises one or more additional phosphor. 

11. The lighting apparatus of claim 10, wherein said one or more additional 
phosphors are selected from the group consisting of 
(Ba,Sr.Ca)5(P04)3(CI,F,Br,OH):Eu2^Mn2^Sb'*; 

(Ba,Sr.Ca)MgAlioOi7:Eu^MV/ln2*; (Ba,Sr.Ca)BP05:Eu2MVIn2*; 
(Sr,Ca)io(P04)6*nB203:Eu2*; 2SrO*0.84P2O5*0.16B2O3:Eu2*; 
Sr2Si308-2SrCl2:Eu^*; Ba3MgSi208:Eu^*; Sr4Ali4025:Eu2*; BaAlaOisiEu^*; 
Sr4Ali4025:Eu2*; BaAlgO^iEu^*; 2SrO-0.84P2O5^).i6B203:Eu^*; 
(Ba.Sr.Ca)MgAlioO,7:Eu2*,Mn2*; 
(Ba.Sr.Ca)5(P04)3(CI,F.OH):Eu2*.Mn2*,Sb3*; 

(Ba.Sr,Ca)MgAlioOi7:Eu2*,Mn2*; (Ba,Sr.Ca)Al204:Eu2* 
(Y,Gd,Lu.Sc.La)B03:Ce'*.Tb^*; Ca8Mg(Si04)4Cl2:Eu2*,Mn2* 
(Ba,Sr.Ca)2Si04:Eu2*; (Ba.Sr,Ca)2(Mg,Zn)Si207:Eu2* 
(Sr,Ca.Ba)(AI,Ga.ln)2S4:Eu2*; (Y.Gd.Tb.La.Sm.Pr 
Lu)3(AI.Ga)50i2:Ce'*: (Ca,Sr)8(Mg,Zn)(Si04)4Cl2: Eu^^.Mn^* (CASI) 
Na2Gd2B207:Ce3*,Tb'*; (Ba,Sr)2(Ca,Mg,Zn)B206;K,Ce,Tb 
(Sr.Ca,Ba,Mg,Zn)2P207:Eu2MVIn2* (SPP) 
(Ca.Sr,Ba,Mg)io(P04)6{F,CI.Br.OH): Eu^Mvin^* 
(Gd.Y.Lu,La)203:Eu^*.Bi3*; (Gd,Y.Lu.La)202S:Eu^*.Bi^'" 
(Gd.Y.Lu.La)V04:Eu^^Bi=^*; (Ca.Sr)S:Eu2*; SrY2S4:Eu2*; CaLa2S4:Ce='* 
(Ca, Sr)S: Eu^*; 3. 5MgO*0.5MgF2*GeO2: Mn"*^ 

(Ba.Sr.Ca)MgP207:Eu2*.Mn2*; (Y.Lu)2W06:Eu^+. Mo^* 

(Ba.Sr.Ca)xSiyNz:Eu^*. 

12. The lighting apparatus of claim 1, further comprising a (Tb,Y)3Al4.90i2- 
8:Ce^* phosphor wherein -1S5<1. 
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13. The lighting apparatus of claim 1, wherein said lighting apparatus has a 
CCT value from about 2500 to 8000. 

14. The lighting apparatus of claim 1. wherein said lighting apparatus has a 
CRI value of greater than 60. 

15. A lighting apparatus for emitting white light comprising: 

a light source emitting radiation at from about 250 to 
about 550 nm; and 

a phosphor composition radiationally coupled to the light 
source, the phosphor composition comprising (REi.xSCxCey)2A3.pBpSi2. 
qGeqOi2+5. Where RE is selected from a lanthanide ion or Y^*, A is 
selected from Mg, Ca, Sr, or Ba, B is selected from Mg and Zn. and 
where 0<p<3. 0<q<3, 2.5<z<3.5. 0<x<1. 0<y<0.3. -1.5<5^1.5. 

16. The lighting apparatus of claim 15, wherein the light source is a 
semiconductor LED emitting radiation having a wavelength in the range 
of from about 350 to about 550 nm. 

17. The lighting apparatus of claim 16, wherein the LED comprises a 
nitride compound semiconductor represented by the formula 
IniGajAlkN, where 0< i; 0<j, 0< K, and i + j + k = 1 . 

18. The lighting apparatus of claim 15, wherein said light source is an 
organic emissive structure. 

19. The lighting apparatus of claim 15, wherein the phosphor composition 
is coated on the surface of the light source. 

20. The lighting apparatus of claim 15, further comprising an encapsulant 
surrounding the light source and the phosphor composition. 
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21. The lighting apparatus of claim 15. wherein the phosphor composition 
is dispersed in the encapsulant. 

22. The lighting apparatus of claim 15, further comprising a reflector cup. 

23. The lighting apparatus of claim 15, wherein said phosphor composition 
comprises (Luo.955Ceo.o45)2CaMg2Si30i2. 

24. The lighting apparatus of claim 15, wherein said phosphor composition 
comprises two or more distinct phosphors having the formula (REi. 
xSCxCey)2A3.pBpSiz-qGeqOi2+5. where RE is selected from a lanthanide 
ion or Y^*. A is selected from Mg, Ca. Sr. or Ba, B is selected from Mg 
and Zn. and where 0<p<3, 0<q£3, 2.5<z<3.5. 0^x<1. 0<y<0.3, -1.5<5< 
1.5, wherein each of said distinct phosphors has a different emission 
spectrum. 

25. The lighting apparatus of claim 15, wherein said phosphor composition 
further comprises one or more additional phosphors. 

26. The lighting apparatus of claim 25, wherein said one or more additional 
phosphors are selected from the group consisting of 
(Ba,Sr,Ca)5(P04)3(CI,F,Br,OH):Eu^MVIn^\Sb^^ 

(Ba.Sr.Ca)MgAlioOi7:Eu2MVIn2^ (Ba,Sr,Ca)BP05:Eu^MVIn^^; 
(Sr,Ca)io(P04)6*nB203:Eu^*; 2SrO*0.84P2O5*0.16B2O3:Eu^*; 
Sr2Si308*2SrCl2:Eu2^; Ba3MgSi208:Eu2^ Sr4Ali4025:Eu^^ BaAlsOisiEu^*; 
Sr4Ali4025:Eu^^; BaAUOisiEu^*; 2SrO-0.84P205.o.i6B203:Eu2*; 
(Ba.Sr,Ca)MgAlioOi7:Eu^MVIn2^ 
(Ba,Sr,Ca)5(P04)3(CI,F,OH):Eu2^Mn2^Sb^^; 

(Ba.Sr,Ca)MgAlioOi7:Eu^MVIn^^ (Ba,Sr,Ca)Al204:Eu^''; 
(Y.Gd,Lu.Sc.La)B03:Ce^^Tb^*; Ca8Mg(Si04)4Cl2:Eu2MVIn2*; 
(Ba,Sr,Ca)2Si04:Eu^^; (Ba,Sr.Ca)2(Mg.Zn)Si207:Eu^*; 
(Sr.Ca.Ba)(AI.Ga,ln)2S4:Eu^\- (Y.Gd.Tb.La.Sm.Pr, 
Lu)3(AI,Ga)50i2:Ce^"; (Ca.Sr)8(Mg.Zn)(Si04)4Cl2: Eu^MVIn^" (CASI); 
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Na2Gd2B207:Ce^^Tb^^; (Ba.Sr)2(Ca.Mg,Zn)B206:K.Ce.Tb; 

(Sr,Ca.Ba,Mg.Zn)2P207:Eu^MVIn2* (SPP); 

(Ca.Sr,Ba.Mg)io(P04)6(F.CI.Br,OH): Eu^MVIn^"; 

(Gd.Y.Lu.La)203:Eu^^BP^ (Gd,Y,Lu.La)202S:Eu^*.Bp^ 
(Gd,Y.Lu,La)V04:Eu^".Bi^^ (Ca,Sr)S:Eu2*; SrY2S4:Eu2*; CaLa2S4:Ce^*; 

(Ca,Sr)S:Eu2*; 3.5MgO*0.5MgF2*GeO2:Mn^*; 

(Ba.Sr.Ca)MgP207:Eu2Mvin2*; (Y.Lu)2W06:Eu^+, Mo®*; 
(Ba.Sr,Ca)xSiyNz:Eu2'^. 

27. The lighting apparatus of claim 15, further comprising a (Tb,Y)3Al4.90i2- 
5:Ce^* phosphor wherein -1<5^1. 

28. The lighting apparatus of claim 15, wherein 2.9 <z <3.1 . 

29. The lighting apparatus of claim 15, wherein 0 <q/(z-q) <0.5. 

30. The lighting apparatus of claim 15. wherein A is Ca. 

31 . The lighting apparatus of claim 15, wherein A is Mg. 

32. The lighting apparatus of claim 15, wherein B is Mg. 

33. The lighting apparatus of claim 15, wherein y < 0.05. 

34. The lighting apparatus of claim 15, wherein said lighting apparatus has 
a CCT value from about 2500 to 8000. 

35. The lighting apparatus of claim 15, wherein said lighting apparatus has 
a CRI value of greater than 60. 

36. A phosphor composition comprising (Tbi-x-y-z-wYxGdyLuzCew)3MrAls- 
rOi2+6, where M is selected from Sc, In, Ga. Zn, or Mg. and where 
0<w^0.3. 0<x<1, 0<y<0.4, 0<z<1, 0<r<4.5. 4.5<s<6. and -1.5<5<1.5. 
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37. The phosphor composition according to claim 36 comprising 

(Tbo.57Ceo.03Yo.2Gdo.2)3Al4.90i2+6. 

38. The phosphor composition according to claim 36, wherein said 
phosphor composition is capable of absorbing the radiation emitted by 
a light source emitting from 400-500 nm and emitting radiation that, 
when combined with said radiation from said light source, produces 
white light. 

39. A phosphor composition comprising (REi.xSCxCey)2A3-pBpSjz-qGeqOi2+6, 
where RE is selected from a lanthanide ion or Y^"^. A is selected from 
Mg, Ca. Sr, or Ba, B is selected from Mg and Zn. and where 0<p<3, 0^ 
q<3. 2.5<z^3.5. 0<x<1, 0<y<0.3. -1.5<5<1.5. 

40. The phosphor composition according to claim 39, wherein 2.9 <z <3.1 . 

41. The phosphor composition according to claim 39, wherein 0 <q/(z-q) 
<0.5. 

42. The phosphor composition according to claim 39, wherein A is Ca. 

43. The phosphor composition according to claim 39, wherein A is Mg. 

44. The phosphor composition according to claim 39, wherein B is Mg. 

45. The phosphor composition according to claim 39, wherein y < 0.05. 

46. The phosphor composition according to claim 39 comprising 
(Luo.955Ceo.o45)2CaMg2Si30i2. 

47. The phosphor composition according to claim 39, wherein said 
phosphor composition is capable of absorbing the radiation emitted by 
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a light source emitting from 400-500 nm and emitting radiation that, 
when combined with said radiation from said light source, produces 
white light. 

48. A phosphor blend including a first phosphor selected from the group 
consisting of (Tb. Y)3Al4.90i2^:Ce^* wherein -1 < 5 < 1 and (Tbi-x-y-z- 
wYxGdyLUzCew)3MrAls-rOi2+5. where M is selected from Sc. In. Ga. Zn, or 
Mg. and where 0<w<0.3, 0^x<1, 0<y<0.4, 0<z<1, 0<r<4.5, 4.5<s<6. 
and -1.5<5<1.5, and a second phosphor having the formula (REi. 
xSCxCey)2A3.pBpSizHqGeqOi2+6, where RE is selected from a lanthanide 
ion or Y^*, A is selected from Mg, Ca, Sr, or Ba, B is selected from Mg 
and Zn, and where 0<p<3, 0<q<3, 2.5<z<3.5, 0<x<1, 0<y<0.3, -1.5<5< 
1.5. 

49. A phosphor composition comprising (Cai_x-y-zSrxBayCez)3(Sci.a- 
bLuaDc)2Sin-wGewOi2+6, Where D is either Mg or Zn, 0<x<1. 0<y<1, 
0<z<0.3, 0<a<1. 0<c<1, 0<w<3, 2.5<n<3.5. and -1.5<5<1.5. 

50. The phosphor composition according to claim 49, comprising 
Ca3Sc2(SixGei.x)30i2:Ce^^. wherein x is from 0.67 to 1.0. 

51. The phosphor composition according to claim 50, comprising 
Ca3Sc2Si30i2:Ce^^. 

52. The phosphor composition according to claim 50. comprising 
(Cao.99Ceo.oi)3Sc2Si30i2;Ce'^*. 

53. The phosphor composition according to claim 49, wherein said 
phosphor composition is capable of absorbing radiation having a 
wavelength of from about 250 to about 490 nm and emitting radiation 
with an emission maximum at about 505 nm. 

54. The phosphor composition according to claim 49. wherein 2.9 <n <3.1. 
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55. The phosphor composition according to claim 49, wherein 0<w/(n-w) 
<0.5. 

56. The phosphor composition according to claim 49. wherein x ^ 0.1. 

57. The phosphor composition according to claim 49, wherein y ^ 0.1. 

58. The phosphor composition according to claim 49. wherein z < 0.05. 

59. The phosphor composition according to claim 49, wherein a < 0.10. 

60. The phosphor composition according to claim 49, comprising 
Ca3Sc2(SixGei-x)30i2:Ce^''. wherein x is from 0.67 to 1.0. 

61. The phosphor composition according to claim 49, comprising 
CaaScaSiaOiaiCe^*. 

62. The phosphor composition according to claim 49, comprising 
(Cao.99Ceo.oi)3Sc2Si30i2:Ce^"*". 

63. The phosphor composition according to claim 49, further comprising 
(Tbi.x-y-2-wYxGdyLuzCew)3MrAls-rOi2+6, where M is selected from Sc, In, 
Ga, Zn, or Mg, and where 0<w<0.3, 0<x<1, 0<y<0.4, 0<z<1, 0<r<4.5, 
4.5<s<6, and -1.5<5<1.5; and (REi.xSCxCey)2A3-pBpSiz^GeqOi2+6, 
where RE is selected from a lanthanide ion or Y^"^, A is selected from 
Mg, Ca, Sr, or Ba, B is selected from Mg and Zn, and where 0<p<3, 0< 
q<3, 2.5<2<3.5. 0<x<1, 0<y<0.3, -1.5<5<1.5. 

64. A lighting apparatus comprising a light source emitting radiation having 
an emission wavelength of from about 250 to about 500 nm and a 
phosphor composition comprising (Cai.x-y-zSrxBayCez)3(Sci.a- 
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bLuaDc)2Sin-wGewOi2+8. wherc D is either Mg or Zn. Osx<1, Osy<1, 
0<zs0.3, Osasi. 0^csl, 0^ws3. 2.5<n<3.5, and -1.5<5<1.5. 

65. The lighting apparatus of claim 64, wherein said lighting apparatus is a 
white light emitting device. 

66. The lighting apparatus of claim 64, further comprising one or more 
additional phosphors. 

67. The lighting apparatus of claim 66. wherein said one or more additional 
phosphors are selected from the group consisting of 
(Ba,Sr.Ca)5(P04)3(CI,F,Br.OH):Eu2MVIn2*.Sb^*: 

(Ba.Sr.Ca)MgAlioOi7:Eu2*.Mn2*: (Ba.Sr.Ca)BP05:Eu2*,Mn2* 
(Sr,Ca)io(P04)6*nB203: Eu^*; 2SrO*0.84P2O5*0. 1 6B2O3: Eu^* 

Sr2Si308-2SrCl2:Eu^*; Ba3MgSi208:Eu^*; Sr4Ali4025:Eu2*; BaAl80i3:Eu^* 
Sr4Ali4025:Eu2*; BaAlaOisiEu^*; 2SrO-0.84P2O5^.i6B203:Eu2* 
(Ba,Sr,Ca)MgAlioOi7:Eu2MVIn2*; 
(Ba,Sr,Ca)5(P04)3(CI.F,OH):Eu2*.Mn2*,Sb^*; 

(Ba,Sr,Ca)MgAlioOi7:Eu2*.Mn2*; (Ba.Sr,Ca)Al204:Eu2* 
(Y.Gd,Lu,Sc,La)B03:Ce^*.Tb^*; Ca8Mg(Si04)4Cl2:Eu2Mvin^* 
(Ba,Sr.Ca)2Si04:Eu2*; (Ba.Sr.Ca)2(Mg.Zn)Si207:Eu2* 
(Sr,Ca.Ba)(AI,Ga,ln)2S4:Eu2*; (Y.Gd.Tb.La.Sm.Pr, 
Lu)3(A!.Ga)50i2:Ce^": (Ca.Sr)8(Mg,Zn)(Si04)4Cl2: Eu^MVIn^* (CASI) 
Na2Gd2B207:Ce^^Tb^*; (Ba.Sr)2(Ca,Mg.Zn)B206:K.Ce.Tb 
(Sr,Ca,Ba,Mg,Zn)2P207:Eu^*,Mn^* (SPP) 
(Ca,Sr,Ba.Mg)io(P04)6(F,CI,Br,OH): Eu^MVIn^* 
(Gd,Y,Lu,La)203:Eu^*.Bi^^ (Gd.Y.Lu,La)202S:Eu3*,Bi^* 
(Gd,Y,Lu,La)V04:Eu^*,Bi^*; (Ca,Sr)S:Eu2"; SrY2S4:Eu2*; CaLa2S4:Ce^* 
(Ca.Sr)S:Eu2*; 3.5MgO*0.5MgF2*GeO2:Mn'** 
(Ba,Sr,Ca)MgP207:Eu2^.Mn2*; (Y.Lu)2W06:Eu^+. Mo^* 

(Ba.Sr,Ca)xSiyN2:Eu2*. 
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68. The lighting apparatus of claim 64. further comprising at least one 
phosphor selected from the group consisting of (Tbi-x-y-z- 
wYxGdyLu2Cew)3MrAls-rOi2+5. where M is selected from Sc, In, Ga, Zn. or 
Mg. and where 0<w<0.3, 0^x<1, 0<y^0.4. 0<z<1, 0<r<4.5. 4.5^s<6, 
and -1.5<5<1.5; (REi.xSCxCey)2A3^BpSi2^GeqOi2+5. where RE is 
selected from a lanthanide ion or Y^*. A is selected from Mg, Ca, Sr. or 
Ba, B is selected from Mg and Zn. and where 0^p<3. 0<q^3, 2.5<z<3.5. 
0<x<1, 0<y<0.3. -1.5<5<1.5; and (Tb.Y)3Al4.90i2-6:Ce^* wherein -1<5^1. 

69. The lighting apparatus of claim 64, wherein the light source is a 
semiconductor light emitting diode. 

70. The lighting apparatus of claim 64. wherein said lighting apparatus has 
a CRI value of greater than 60. 

71. The lighting apparatus of claim 64, wherein said phosphor comprises 
Ca3Sc2(SixGei.x)30i2:Ce^^, wherein x is from 0.67 to 1,0. 

72. The lighting apparatus of claim 64, wherein said phosphor comprises 
Ca3Sc2Si30i2:Ce^*. 

73. The lighting apparatus of claim 64, wherein said phosphor comprises 
(Cao.99Ceo.oi)3Sc2Si30i2:Ce'^"*'. 



